Using 13:8 fb ÿ1 of data collected at or just below the 4S with the CLEO detector, we report the result of a search for the flavor changing neutral current process D 0 ! . We observe no significant signal for this decay mode and determine 90% confidence level upper limits on the branching fractions BD 0 ! =BD 0 ! 0 0 < 0:033 and BD 0 ! < 2:9 10 ÿ5 . DOI: 10.1103/PhysRevLett.90.101801 PACS numbers: 13.20.Fc In the standard model (SM), flavor changing neutral current (FCNC) processes are forbidden at the tree level but can occur at higher loop level. Therefore, they provide a good opportunity to probe new physics beyond the SM, especially those processes where very small SM signals are expected. The experimental studies of FCNC processes for charm have lagged behind those of the other flavors.
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Using 13:8 fb ÿ1 of data collected at or just below the 4S with the CLEO detector, we report the result of a search for the flavor changing neutral current process D 0 ! . We observe no significant signal for this decay mode and determine 90% confidence level upper limits on the branching fractions BD 0 ! =BD 0 ! 0 0 < 0:033 and BD 0 ! < 2:9 10 ÿ5 .
DOI: 10.1103/PhysRevLett.90.101801 PACS numbers: 13.20.Fc In the standard model (SM), flavor changing neutral current (FCNC) processes are forbidden at the tree level but can occur at higher loop level. Therefore, they provide a good opportunity to probe new physics beyond the SM, especially those processes where very small SM signals are expected. The experimental studies of FCNC processes for charm have lagged behind those of the other flavors. The decay D 0 ! is a FCNC process which has not been measured. The branching fraction for D 0 ! expected from SM physics is about 10 ÿ8 or less [1, 2] , but gluino exchange in supersymmetric models with reasonable parameters can enhance the SM rate by as much as 2 orders of magnitude [3] .
In this Letter, we present results of the first search for the FCNC process D 0 ! . The data were collected with two configurations (CLEO II [4] and CLEO II.V [5] ) of the CLEO detector at the Cornell Electron Storage Ring (CESR). They consist of 13:8 fb ÿ1 taken at or just below the 4S where c c c or other accessible quark pairs are produced with the D 0 candidates produced in the hadronization of c c c pairs. The final states of the decays under study are reconstructed by combining detected photons or neutral pions with charged pions. The detector elements most important for the results presented here are the tracking system, which consists of several concentric detectors operating inside a 1.5 T superconducting solenoid, and the high-resolution electromagnetic calorimeter, consisting of 7800 CsI(Tl) crystals. For CLEO II, the tracking system consists of a 6-layer straw tube chamber, a 10-layer precision drift chamber, and a 51-layer main drift chamber. The main drift chamber also provides a measurement of the specific ionization loss, dE=dx, used for particle identification. For CLEO II.V the straw tube chamber was replaced by a 3-layer, double-sided silicon vertex detector, and the gas in the main drift chamber was changed from an argonethane to a helium-propane mixture.
Because of the small expected branching fraction, the mass resolution for two-photon final state, and the huge combinatoric backgrounds from random photons, it is extremely difficult to find a , we then obtain a 90% confidence level (C.L.) upper limit by the following method. We consider only the physical region of the ratio BD 0 ! =BD 0 ! 0 0 assuming that the shape of the likelihood is Gaussian with an unknown mean, but whose standard deviation is determined by the statistical and systematic errors added in quadrature. We then determine the 90% C.L. upper limit to be the mean of the Gaussian, 90% of whose probability lies above the observed ratio. We set an upper limit: BD 0 ! =BD 0 ! 0 0 < 0:033 at the 90% C.L. Using BD 0 ! 0 0 8:4 2:2 10 ÿ4 [6, 7] , we similarly set an upper limit: at the 90% C.L.
In summary, we report the result of a search for the FCNC process of D 0 ! . We observe no significant signal for this decay mode and determine the first 90% C.L. upper limits on the following branching fractions:
ÿ5 . This result is an order of magnitude above the theoretical prediction of Ref. [3] . 
